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Remarks 

The specification is amended herein to conect errors of a typographical or editorial nalun? 
(paragraphs [0068], [0096], [0100]); additionally, paragraph |0002| is amended to update the 
related appliealions data. Claims 1, 6, 7, 8, 10, H and 12 arc amended for improved clarity of 
presentation, and to correct editorial errors. No new matter is introduced by any of the 
amendments, and entry thereof is requested. 

Claims 1 - 17 are in the appljcalion. ReeonsMeTalion of the Application, as amended, is 
requested^ 

Applicant's invention is directed to muUi-package modules (MPM) including staclced first 
and second packages, each ol' which iTicludes a die attached to a substrate, in which the first and 
second substrates are interconnected by wire bonding^ and in which at least one of the packages 
includes a stacked die package. Advantageously, according to the invention, the second package 
and the first package can be separately tested before assembly, so that second packages not testing 
as ^^good" can be discarded and only "'good'" second package2% ased in the finished MPM. 

The points raised in the Office action will now be addressed. 

Rejections under 35 U.S.C. 8 103fa^ 

The claims were variously rejected under 35 U.S.C. § 103(a) for obviousness over 
AppHcanrs discassion in background ("AAFA") in view of Kikuma et al U.S. 6,621 .169 
("Kikuma'O, or over AAPA in view of Kikuma and further in view of additional art. These 
rejections will be addressed as follows: 

L as to Kikuma, generally: 

TI. as to the claims directed to multi-package modules (claims 1-6); 

III. as to claims directed to apparatus including the multi-package modules 
(claims 16 and 17); and 

IV. as to the claims directed to a method for malcing multi-package modules 
(claims 7-15). 



PA(2 8124^ RCVD AT 3/25C005 10:49:30 PM (Eastern Stan^ 



Mar. 26. 2005 12:54PM 



No. 0046 P. 9 



Ally. Docket No. CPAC 1017-7 PATliNT 
App], No. 10/632,550 

L Kikuma 

The Hxuminer characleri/ed Kikuma as follows: 

Kikuma teaches the upper 32 and lower substrates 26 that are 
interconnected by wire bonding 38b (col, 7, lines 3-41, and figure 3), 
and the package comprises a stacked die package (col. 11, lines 25-67, 
col. 12, lines 1-5, and ligs. 9A, 9B). 

* * * 

Kikuma teaches forming electrical interconnects between the first 
package and the second package by wire bonding (col. 7, lines 38-41, 
and figure 3). 

Applicant, respectfully, disagrees with the Examiner's reading oi'Kikuma and application 
of it to Applicant's invention. As explained below^ Kikuma docs not teach or suggest a multi- 
package module including stacked packages^ as in Applicant's claimed invention; nor does 
Kikuma teach or suggest a method for making a multi-package module, by providing fin>t and 
second packages, at least one of which is a stacked die package, stacking one package over the 
other, and electrically inlerct)nnecting the packages by wire bonding. 

Kikuma describes a "slacked semiconductor device" having "a plurality of semiconductor 
chips of desired sizes stacked as one package". The Kikuma device of Fig. 3, for example, is 
constructed (see^ Tigs. 4A - 4F; Col. 8, line 39 - Col. 9, line 10) by mounting a first semiconductor 
chip 22 onto a printed circuit board 32 by (Hp-chip bonding (Fig. 4B), Then the reverse face of the 
semiconductor chip 22 is attached using an adhesive to a surface of a flexible printed wiring board 
26, and a second semiconductor chip 24 is attached using an adhesive to a surface of the printed 
circuit board 32 (I'ig. 4C). Then the printed circuit board 32 is electrically connected to the printed 
wiring board 26 by bonding wires (eflecting electrical Ci^nnection of the first semiconductor chip 
22 to the printed wiring b<;ard 26 by way of the printed circuit board); and the second 
semiconductor chip 24 is electrically connected — also to the printed wiring board — by bonding 
wires (Fig. 4D). Then 'the semiconductor chips and their bonding wires" are encapsulated by an 
encapsulating resin 40 (Fig. 4F/), and solder balls 30 are mounted on the printed wiring board to 
complete the device (Fig. 4F), 

The Kikuma device of Figs. 9A, 9B is constructed in the same way (see, CoL 1 1 , lines 
1 5 - 63). ilicse Figs, ''show examples in each of which a plurality of semiconductor chips are 
stacked ui accordance with the first embodiment of the present invention." (Col. 1 1 » lines 15-1 7.) 
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In the examples of both Fig. 9A and 913 "'four semiconductor chips of the same types are stacked, 
and second substrates are interposed between the semiconductor chips." (Col. 1 1 , lines 1 7 - 20.) 

Thus, Kikuma expresiily teaches building up a stacked semiconductor device by serially 
mounting semiconductor chips, and then forming electrical connection of the chips by wire 
bonding. Kikuma does not teach or suggest a multi-package module having slacked packages in 
which at least one package is an encapsulated stacked die package, nor a method for making such 
a multi-package module by stacking packages, as in Applicants invention as clftimcd. 

n. Multi-packape module claims 1 - 6 
A. Claims I - 4 . 

(Claims 1 - 4 were rejected under 35 U.S.C. § 103(a) for obviousness over Applicant's 
discussion in background ("AAPA") in view of Kikuma ct al U.S. 6,621,169 ("Kikuma"). 

Regarding claim 1, the Examiner asserted that "AAPA, in related text ([001 9], [0020J), 

discloses a muUi-puckage module comprising stacked lower and upper packages, each package 

including a die 24 or 14 attached to a substrate 22 or 12.'^ The iixamincr acknowledged that 

"^AAPA docs not disclose the upper and lower substrates are interconnected by wire bonding and 

at least one package comprises a stacked die package". The Examiner stated that 

Kikuma teaches the upper 32 and lower substrates 26 that arc 
interconnected by wire bonding 38h (eoK 7, lines 3-4 1 , and figure 3), 
and the package comprises a stacked die package (cuK 1 1 , lines 25-67, 
col. 12, lines 1-5, and figs. 9A, 9B). 

The Examiner argued that it would have been obvious 

to form the upper and lower substrates that are interconnected by wire 
bonding, and the package comprises a stacked die package, as taught 
by Kikuma in order to develop portable electronic devices such as 
mobile telephones and non-volatile memory media such as IC^ memory 
cards have been becoming smaller and smaller. Along with this trend, 
there have been demands for devices find memory having a smaller 
number of components and smaller size (col. 1, lines 15-20), and 
without increasing the length of the bonding wires in the packages 
(col, 5, lines 28-35). 

As to claim 2 the Examiner asserted that "AAPA discloses the claimed invention except 
Tor the lower package comprises a stacked die package. However, Kikuma teaches the package 
comprises a stacked die package (col. 1 1, hnes 25-67, col. 12, lines 1-5, and figs. 9A, 9B)'*, and 
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again argued thai it would have been obvious '^o form the paekage that comprises a stacked die 
package, as taught by Kikuma ..J* 

As to claim 3, the RxamiTier asserted thai "AAPA discloses the claitticd invention except 
for the multi-package module wherein each of the lower and upper package comprises a stacked 
die package. However, Kikuma teacJies each of the packages compri ses a stacked die package 
(col. 11, luies 25-67, col, 12, lines 1 -5, and (igs. 9 A, 9B)", and argued that it would have been 
obvious *Ho form each oC the packages comprises a stacked die package, as taught by Kikuma 

As to claim 4, the lixamincr asserted that "AAPA discloses the clamied invention except 
for the multi-package module wherein the upper package comprij>es a stacked die package. 
However, Kikuma teaches each ol'the packages comprises a stacked die package (col. 11, lines 
25-67, col 12, lines; 1 -5, and figs. 9A, 9B)", and argued that it would have been obvious 'Ho form 
the package comprises a stacked die package, as taught by Kikuma 

These rejections are trdversed. Applicant describes in background (referring to Figs. 2, 3, 
4) various multi-package modules, having various forms of z-lntcrcormcction between the 
packages in the stack — none of these suggests wire bond z-intercoimection between packages. Tl 
is therefore not true^ as the Examiner states, as to claim 2, that ''AAPA discloses the claimed 
Invention except for the lower package comprises a stacked die package" or, as to claim 3, tiiat 
"AAPA discloses the claimed invention except for the multi-package module wherein each of the 
lower and upper package comprises a stacked die package" or, as to claim 4, that "AAPA 
discloses the claimed invention except for the multi-package module wherein the upper package 
comprises a stacked die package'". Applicunl\s description of the art fails to teach a multi-package 
module having wire bond interconnect between the stacked packages. 

Nor can Kikiuna supply such a teaching or suggestion, for the reasons set forth above. In 
fact, to the extent Kikuma may be relevant, it teaches away from Applicant's invention. 

The Examiner's reference to Kikuma Col. 1 , lines 1 5-20 and Col. 5, lines 28-35, is not well 
understood. Advantages provided by using wire bond interconnect between stacked packages in a 
multi-package module according to the invention arc descried Ln Applicant's specification at, for 
example, paragraph [ 00301. 

No combination of Kikuma and "AAPA" makes Applicant's invention, and these 
rejections should be witbdniwn. 
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B. Claim 5 

Claim 5 was rejected under 35 U.S.C. § 103(a) for obviousness over Applicant's 
discussion in background (**AAPA") in view of Kikuma and further in view of I^Bianco el ai 
U.S. 6,340,846 ("T^BianciV'). The Rxamincr a.ssertcd that "AAPA in view of Kikuma discloses 
the claimed invention except for the adjacent stacked dies in the stacked package are separated by 
a spacer. However, LoBianco teaches the stacked dies in the stacked package are separated by a 
spacer 50 (col. 6, lines 49-52, and fig. 8)", and the Examiner argued that it would have been 
obvious "to Ibrm the slacked dies in the stacked package that arc separated by a spacer, as taught 
by Tx^Bianco in order to enhance component density of the package and to provide a simple, 
inexpensive method for making a semiconductor package with stacked dies that eliminated 
fracturing of dies during the wire bonding process or a.s a result of incompatible thermal 
expansions, and that also eliminates the problem of broken wire bonds as a result of wire sweep 
(col. 1, lines 38, lines 54-59)." 

This rejection is traversed. Applicant disagrees with the Examiner's reading of Kikuma 
and of AppUcant's discassion in background, as explained above. LoBianco is relied upon as 
teaching a spacer between stacked die. LoBianco cannot supply what Kikuma and *^AAPA" lack. 

No combination of '^AAPA" and Kikuma and LoBianco teaches or suggests Applicant's 
claimed invention, and this rejection should be withdrawn. 

C> Claim 6 

Claim 6 was rejected under 35 U.S.C. § 103(a) for obviousness over Applicant's 
discussion in background ("AAPA") in view of Kikuma and I'urlher in view of Bertin tt ai 
U.S. 5,977,640 C^ertin"). The Examiner acknowledged that AAPA in view of Kikuma docs not 
teach "the muUi -package module further comprising a heat spreader over the second package**, but 
asserted that "Bertin teaches the heat spreader over the component (coL 4, lines 1 6-1 7, and 
fig. 7)'% and argued that it would have been obvious ^^to form the heal spreader over the 
component, as taught by Berlin in order to allow for heat dissipation for ship-on-chip component, 
(col. 4,Unes18-19)." 
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This rejecliDTi is tmversed. Applicant dis;agrees with the Examiner's reading of Kikuma 
and of Applicants discussioa in background, as explained above. Dertin is relied upon as teaching 
a heat spreader. Bertiu cannot supply what Kikuma and " AAP A*' lack. 

No combinalion of'AAPA" and Kikuma and Bcrtin teaches or suggests Applicant's 
claimed invention, and this rejection should be withdrawn. 

m. Apparatus claims 16. 17 

As to claim 1 6 the Rxaminer assorted without further discussion that "AAPA discloses a 
mobile device comprising the multi-package module (specification [0004])." As to claim 17 the 
Examiner asserted without furtlier discussion that "^AAPA discloses a mobile computer cominising 
the multi-package module (specification [0004])." 

Thi$ rejection is not well understood. I'o the extent it may be understood, it is traversed. 
Applicant's description in background says nothing about Applicant's invention as claimed in 
claim 1, and so it cannot by itself render obvious the invention as claimed in claims 16 and 17, 
which recite ^^e multi-package module of claim 1". 

"AAPA (specification [0004J)" does not suggest Applicant's claimed invention, and this 
rejection should be withdrawn. 

IV. Method cltums 

A. Claims 7. 10, 11,14-15 

Claims 7» 1 0, 1 1 , 14 - 1 5 were rejected over Applicant's discussion in background 
("AAPA") in combination with Kikuma. Ihese rejections are traversed- 

As to claim 7, the ETcaminer asserted that *^AAPA discloses a method for making a multi- 
package module, providing u slacked die lirsl package providing a second package, stacking the 
second package over the first package (fig. 2)." 'Ilic Examiner acknowledged that "AAPA docs 
not disclose forming electrical interconnects between the first package and the second package by 
wire bonding.** The Examiner stated that 

Kikuma teaches forming electrical interconnects between the first 
package and the second package by wire bonding (coK 7, lines 38-41 , 
and figure 3). 

The Examiner argued that it would have been obvious 

to form electrical interconnects between the furst package and the 
second package by wire bonding^ as taught by Kikuma in order to 
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develop portable electronic devices such as mobile telephones and 
non-volalile memory media such as IC memory cards have been 
becoTTiing smaller and smaller. Along with this trend, there have been 
demands for devices and memory having a smaller number of 
components and smaller size (col. 1 , lines; 1 5-20), and without 
increasing the length of the bonding wires in the packages (coK S, lines 
28-35). 

As to claims 1 0 and 1 1 , the Examiner asserted that "AAPA discloses the method of 
forming a stacked die first package comprises providing an unsingulated strip of stacked die 
packages wherein a first die 14 afOxed to a first package 12, a second die affixed over the lirst 
die 14 (fig. 2). The Examiner acknowledged thai A APA does not disclose wire bond interconnects 
between the llrsl and second dies and the substrate'^ but asserted that ''ICikuma teaches wlic bond 
interconnects between the first and second dies and the substrate (col. 7» lines 3S-41, and 
figure 3y\ and argued that it would have been obvious to form wire bind InteTconnecls between the 
first and second dies and the substrate, as taught by Kikuma ..." 

As to claim 1 4, the Examiner asserted without further discussion that '^AAPA discloses the 
method Turther comprising attaching second-level interconnect balls onto the first package 
substrate (fig. 2)." 

As to claun 15, the Examiner asserted without lurlher discu.«^<iion that ''AAPA di.scloscs the 
method fiuther comprising encapsulating the stacked packages on the module in a molding 
compound 27 (specification: |0019|, fig.2)." 

Applicant, respectfijUy, distigrees with the Examiner's reading ofKikuma, and of 
Applicant's discussion in background, as explained above. To the extent it may be relevant, 
Kikuma leaches away from Applicant's invention. 

No combination of Kikuma and Appheanf s discussion in background makes Applicant's 
claimed invention, and these rejections should be withdrawn. 

B. Claims 8, 9. 12. 13 were rejected over APAA in combination with Kikuma and 
further in combination with additional art. 

Claims 8 and 9 were rejected under 35 U.S.C. § 103(a) for obviousness over Applicant's 
discussion in background (**AAPA") in view of Kikuma and further in view of Akiba el ai 
U.S. Publication No. 2004/0016939 ("Akiba"). 
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As to claim 8^ the lixamincr ackaowiedgcd that AAPA in view of Kikumu doe^ not teach 
method wherein providing \x s^lackecj die lirst p^kage comprises testing the stacked die 
packages for a perrormance and reliability requirement, and identifying a pacicage that meets the 
requirement as a first package^\ and as to claim 9, the Examiner acknowledged thai AAPA in view 
of Kikuma docs not teach *Hhe method wherein providing a second package comprises testing 
packages for a perforaiance and reliability requirement, and identifying a package that meets the 
requirement as a second package"; then the Examiner asserted that "Akiba teaches testing 
packages (page 8, 1 0078])", and argued that it would have been obvious "to Lest packages, as 
taught by Akiba in order to improve manufiicturing yields and reduce costs (page 8, [0074J)." 

Claim 12 was rejected under 35 IJ.S.C'. § 103(a) for obviousness over Applicant's 
discussion in background ("AAPA") in view of Kikuma and further in view of LoBianco et ah 
U.S. 6,340,846 ("LoUianco") on the same grounds as for claim 5, Particularly, the Examiner 
asserted that "AAPA in view of Kikuma discloses the claimed invention except (or the adjacent 
stacked dies in the stacked package are separated by a spacer. However, LoBianco teaches the 
stacked dies in the stacked package are separated by a spacer SO (col. 6, lines 49-52, and fig. 8)", 
and argued that it would have been obvious form the stacked dies in the stacked package that 
are separated by a spacer, as taught by LoBianco in order to enhance component density or the 
package and to provide a simple, inexpensive method Ibr making a semiconductor package with 
stacked dies that eliminated fracturing or dies during the wire bonding process or as a result of 
incompatible thermal expansions, and that also eliminates the problem of broken wire bonds as a 
result or wire sweq) (coL 1, lines 38, lines 54-59)/^ 

Claim 13 was rejected under 35 U.S.C. § 103(a) Ibr obviousness over Applicant's 
discussion in background ("AAPA") in view o I" Kikuma and further in view of Bertin et al 
U.S. 5,977,640 ("Bertin") on the same grounds as for claim 6. Particularly, the Examiner 
acknowledged that AAPA in view of Kikuma docs not teach ^Hhe multi-package module further 
comprising a heat spreader over the second package", but asserted that "Bertin teaches the heat 
spreader over the component (coL 4, lines 16-17, and lig. 7)'*, and argued that it would have been 
obvious *^ form the heat spreader over the component, as taught by Bertin hi order to allow for 
heat dissipation for chip-on-chip component, (col. 4, lines 18-19).*' 

lliesc rejections are traversed, at least for the reasons given above with respect to claims 7, 
10, 1 1, 14 - 15. None of Akiba, LoBiano) or Bertin can supply what is lacking Kikuma and 
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Applicant's discussion in background, and none ot the cUed combmalions makes Applicant' fii 
claimed mvention. 

Accordingly, the rejections for obviousness should be withdrawn. 

In view ofthe foregoing, all the claims now in the application arc believed to be in 
condition for allowance, and action to that effect is respectfully requested 

This Response is being filed within the third month following the three months' shortened 
statutory period set by the Examiner for response to the Office action and, accordingly, it is 
accompanied by a Petition for three months* extension of time and a fee or fee authorization 
therefor. The Commissioner is authorized to charge any additiona) fee (or to credit any 
overpayment) in connection with this paper to Deposit Account No. 50-0869 (CPAC. 1 01 7-7). 

Ifthe Examiner determines that a confcrcnec would facilitate prosecution of this 
application, the Uxamincr is invited to telephone Applicants' representative, undersigned, at the 
telephone number set out below. 




Reg. No. 33,407 



Ilaynes Beflfel & Wolfeld LLP 
P.O. Box 366 

Half Moon Bay, C A 94019 
Telephone: (650) 712-0340 
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